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Introduction
English has been considered an important subject in Japan, because most high schools and universities re-
quire their students to take English entrance examinations regardless of their majors. Upon university admission,
Japanese students no longer need to study English for entrance examinations; instead, they study English to ob-
tain credits for compulsory English classes or for other purposes such as studying abroad and preparing for fu-
ture jobs, whereas others lose L2 motivation to study English (Berwick & Ross, 1989). Some researchers com-
pared L2 motivation among Japanese university students with different majors and discovered that they had dif-
ferent L2 motivational types. English majors tend to be intrinsically motivated, whereas non-English majors
tend to be extrinsically motivated. In other words, English majors tend to study English for seeking enjoyment.
Non-English majors, on the other hand, especially engineering majors, are likely to study English for practical
reasons (Falout, Elwood, & Hood, 2009; Honda, 2004; Johnson & Johnson, 2010). This study investigated the L
2 motivation of engineering students at Toyo University and examined whether they are intrinsically or extrinsi-
cally motivated and if there are any differences among those with different levels of L2 proficiency. Moreover,
the relationship between L2 motivational types and motivated L2 behaviors is investigated.
Literature Review
Self-Determination Theory
By emphasizing the degree of learners’ self-determination, Deci and Ryan (1985) established a self-deter-
mination theory and presented a continuum of two types of motivation: intrinsic and extrinsic. Intrinsic motiva-
tion is the most self-determined form; intrinsically motivated learners engage in activities because they feel that
the activity is enjoyable. Vallerand et al. (1992, 1993) proposed three types of intrinsic motivation. The first is
Are Engineering Majors Intrinsically or Extrinsically Motivated?:
Relationship between L2 Motivational Types and Motivated Behavior
Noriko IWAMOTO＊
＊ An associate professor in the Faculty of Science and Engineering, and a research fellow of the Institute of Human Sci-
ences at Toyo University
東洋大学人間科学総合研究所紀要 第20号（2018） 1‐17 1
Intrinsic Motivation to Stimulate, which is a type of motivation based on a stimulating sensation. For example,
students learn to speak English because they find it fun and exciting to speak English. The second type is Intrin-
sic Motivation to Know, which is a motivation associated with exploring new ideas and expanding knowledge.
For example, students experience pleasure and satisfaction when learning new things about the English lan-
guage. The third type is Intrinsic Motivation to Accomplish, which is a motivation related to attempts to accom-
plish or create something. For example, students feel pleasure and satisfaction when they complete English exer-
cises. Conversely, extrinsically motivated learners engage in activities toward some instrumental end such as
getting a good job. There are three levels of extrinsic motivation, which can be ordered along a self-determina-
tion continuum (Deci & Ryan, 1985; Vallerand et al., 1992, 1993). External regulation, the least self-determined
form of extrinsic motivation, represents behaviors determined by means external to the person. For example,
students study English to obtain a better job. A more self-determined form of extrinsic motivation is introjected
regulation, which refers to the reasons for performing activities in response to internalized pressure. For exam-
ple, students put effort into an English assignment because they would feel guilty if it were not completed. The
most self-determined form of extrinsic motivation is identified regulation, which leads people to perform activi-
ties because they view the activities as worthwhile. For example, students study English because they consider
the English language to be important in a globalized world.
The self-determination theory was applied to language learning by Noels and her colleagues, who proved
the validity of their model for L2 motivation (Noels, Clément, & Pelletier, 1999, 2001). Many empirical studies
have assigned more importance to intrinsic motivation because it is related positively to L2 achievement (Wang,
2008), motivational intensity (Honda, 2004), and intention to continue studying the L2 (Noels, Pelletier,
Clément, & Vallerand, 2000), but negatively to anxiety (Noels et al., 2000, 2001). Meanwhile, less self-deter-
mined forms of motivation have been considered detrimental, because negative correlations have been reported
with L2 achievement (Shaikholeslami & Khayyer, 2006; Wang, 2008), intrinsic motivation (Hayashi, 2006;
Noels et al., 2000), and autonomy (Noels et al., 2001). However, some studies reported positive relationships
between extrinsic motivation and grades (Pae & Shin, 2011; Wen, 1997), whereas external regulation, the least
self-determined form, was positively correlated with intention to continue L2 (Noels et al., 1999), desire to learn
English (Honda, 2005), and international posture (Nishida, 2013).
Motivation of Non-English Majors
The self-determination theory has been utilized in many L2 motivation studies, including those in the Japa-
nese EFL context. Some researchers compared students of different majors and found that their motivational
types differed. For example, Johnson and Johnson (2010) discovered that engineering students demonstrated ap-
parent absence of intrinsic motivation, and their motivation was overwhelmingly extrinsic in nature because
they tended to study English for career preparation and for university credits. Kimura, Nakata, and Okumura
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(2001) revealed that engineering students did not have high intrinsic motivation but were more likely to study
English for more extrinsic and pragmatic reasons than English majors and students at English language schools.
Honda (2005) discovered that the external regulation of non-English majors was correlated with their desire to
learn English, whereas that of English majors was not. Falout et al. (2009) maintained that engineering majors
tend to study English for extrinsic and pragmatic reasons, whereas English majors are intrinsically motivated
and are more likely to engage in enjoyment seeking during L2 learning.
As shown above, engineering students seem to be more extrinsically than intrinsically motivated. However,
these previous studies treated engineering students as one group and did not consider L2 proficiency differences
among them. For that reason, in this study, I investigated whether engineering students are intrinsically or ex-
trinsically motivated and if their motivation differs among those with different levels of L2 proficiency. More-
over, even though intrinsic motivation is considered important for L2 acquisition in many studies (Berwick &
Ross, 1989; Noels et al., 1999, 2001; Nakahira, Yashima, & Maekawa, 2010), some researchers reported benefi-
cial effects of extrinsic motivation (Noels et al., 1999; Pae & Shin, 2011). Therefore, I investigated which moti-
vational types lead to the motivated behavior of engineering students.
Research Questions
This study is based on the following two research questions:
1. Which motivational types do engineering students possess? Do these differ according to L2 proficiency level?
2. Which motivational types lead to the motivated behavior of engineering students?
Method
Participants
The participants were 730 first-year university students majoring in engineering at Toyo University. The
participants were all Japanese nationals. They had studied English for at least six years at Japanese secondary
schools and had mainly studied English for the credits needed to graduate from secondary schools or to get into
university. At university, engineering students are required to take two English classes, Writing and TOEIC or
Speaking, during their first year.
Instrument
A 23-item questionnaire was used to measure the participants’ motivation to learn English. Motivation
items based on the self-determination theory were created referencing previous works (Deci & Ryan, 1985;
Hayashi, 2005, 2006; Noels et al., 2001; Vallerand et al., 1992, 1993). Motivated behavior was assessed using
the Motivational Intensity items from the Attitude/Motivation Test Battery (Gardner, 1985). The questionnaire
was created in Japanese and consisted of seven constructs: three types of intrinsic motivation, which are stimu-
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lation, knowledge, and accomplishment, and three types of extrinsic motivation, which are identified regulation,
introjected regulation, and external regulation, and motivated behavior (See Appendix A for English transla-
tion). The participants answered each question using a six-point Likert scale: 1 = Strongly Disagree, 2 = Dis-
agree, 3 = Slightly Disagree, 4 = Slightly Agree, 5 = Agree, and 6 = Strongly Agree. A six-point scale was cho-
sen because it contains no mid-point so that neutral answers can be avoided.
Procedure
During the orientation week, students were told about this study and that their participation was voluntary.
Questionnaire data were obtained from 730 students who agreed to complete the questionnaire. The students
filled out the questionnaire on their final exam day (15th week) of their English classes in July 2016, which took
about 10 minutes to complete.
Further, the students’ TOEIC-IP scores were collected in April 2016. Their TOEIC scores ranged from 135
to 710 with a mean of 320. I decided to compare the top 100 students with the bottom 100 to answer the first re-
search question. Therefore, 103 students with TOEIC scores above 400 were included in the high proficiency
group, while 137 with TOEIC scores below 250 were included in the low proficiency group.
Preliminary Analysis
The data were collected from 730 students, but five students failed to answer the items that form one or
more constructs, so they were omitted from the analysis; thus, the new N-size was 725. First, the data were sub-
jected to factor analysis using SPSS 18.0, in which the dimensionality of the 23 questionnaire items was exam-
ined using a principal axis factor analysis with a direct oblimin rotation, which assumes correlations among fac-
tors (Field, 2005). Knowledge, stimulation, accomplishment, identified regulation, introjected regulation, and
motivated behavior formed one factor; on the other hand, the external regulation items were divided into two
factors, Factors 4 and 6 (See Table 1). To determine the unidimensionality of the external regulation, a later
analysis was conducted.
To examine the construct validity of each variable, the Rasch measurement model was employed through
Winsteps 3.70. Wright and Linacre (1994) suggested that a reasonable item mean-square range for INFIT and
OUTFIT for rating scale (survey) would be .6-1.4 (p.370), and this was used in this study. The Rasch principal
components analysis (PCA) of item residuals analysis was used to determine unidimensionality (Bond & Fox,
2007; McNamara, 1996). According to Linacre (2007), the criteria for determining unidimensionality are that a
variance explained by measures should be over 50%, and the first contrast should either account for less than
10% of the variance and/or have an eigenvalue less than 3.0 of the variance, with ideal eigenvalues being ap-
proximately 2.0.
After validating the construct using a Rasch measurement model, the external regulation construct was
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found to be unidimensional; therefore, seven factors were used in the main analysis: three types of intrinsic mo-
tivation, three types of extrinsic motivation, and motivated behavior (See Appendix A for items and Appendix B
for the Rasch tables).
Results and Discussion
Research Question 1 : Which motivational types do engineering students possess? Do these differ according to
L2 proficiency level?
Descriptive statistics analysis was conducted using Rasch person measures calculated by Rasch analysis. In
this study, Rasch measures were used because the Rasch model converts ordinal raw scores to interval measures
known as logits (i.e., log-odd units), indicating the relative difficulty of each item in comparison with other
items in the questionnaire and placing both people and items on a single logit scale (Bond & Fox, 2007). The lo-
Table 1. Factor Loadings of Questionnaire Items
Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Communality
IMS 1 -.00 .02 .04 .03 -.02 .02 .08 .84 .89
IMS 2 .11 .07 .05 .03 -.01 .02 .08 .73 .89
IMS 3 .32 .03 .04 -.03 -.07 .15 .07 .40 .74
IMK 1 .50 .07 .07 .03 -.04 .16 .02 .25 .79
IMK 2 .72 .02 .07 .04 -.11 .02 .11 .08 .93
IMK 3 .43 .04 .06 -.02 -.04 .06 .33 .14 .82
IMA 1 .19 .06 .04 .01 .02 .09 .66 .02 .80
IMA 2 .10 .02 .06 -.00 -.11 -.06 .63 .13 .77
IMA 3 -.07 .02 .01 .08 -.03 .03 .73 .05 .65
ID 1 -.01 .78 .02 .05 .03 .00 .02 -.01 .63
ID 2 -.01 .75 .00 -.01 -.05 .08 .05 -.02 .69
ID 3 -.00 .91 -.02 -.03 -.03 -.01 -.03 .05 .81
INT 1 -.02 .02 .09 -.07 -.81 -.01 .05 .03 .73
IINT 2 .04 .01 -.01 .08 -.65 .05 .15 -.09 .63
INT 3 .04 .06 -.03 .12 -.76 .06 -.12 .06 .73
EX 1 -.02 .09 -.02 .81 -.12 -.08 -.01 .02 .76
EX 2 .02 -.04 .06 .69 .03 .12 .07 .01 .58
EX 3 -.01 -.01 .01 .09 -.03 .88 .01 -.01 .84
EX 4 .06 .14 .06 -.07 -.06 .72 .02 .05 .79
MB 1 -.10 -.06 .72 -.01 .01 .07 .04 .17 .68
MB 2 .12 .15 .66 .11 .06 -.08 .01 -.01 .56
MB 3 -.01 -.00 .89 .00 -.04 .03 -.01 -.07 .77
MB 4 .05 -.06 .70 -.05 -.09 .07 .03 .03 .65
% of
variance 48.74 10.51 6.66 5.02 4.83 3.36 2.33 1.99 83.44
Note. Boldface indicates factor loadings higher than .40. IMS = Intrinsic Motivation Stimulation; IMK = Intrinsic Motivation
Knowledge; IMA = Intrinsic Motivation Accomplishment; ID = Identified Regulation; INT = Introjected Regulation; EX =
External Regulation; MB = Motivated Behavior.
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git scale was transformed into a CHIPS scale in which the person measures are centered at a mean of 50. This
makes it easier for readers to understand because CHIPS scales do not contain negative numbers.
As indicated in the method section, the top 103 students with TOEIC scores above 400 and the bottom 137
with TOEIC scores below 250 were extracted to form the high and low proficiency groups. Table 2 shows the
means and the standard deviations of the dependent variables for each group, and Figure 1 displays the means of
each variable for each group.
Table 2 and Figure 1 show that the average engineering students’ identified regulation was much stronger
than other motivational types, followed by introjected regulation. Thus, the engineering students in this study
seem to realize the importance of English in a globalized society, and they feel the pressure to study the lan-
guage. Compared with these two types of extrinsic motivation, external regulation was lower, possibly because
the students do not yet possess a clear idea of using English as a tool in the future; they answered this question-
Table 2. Means and Standard Deviations of Each Variable for Three Groups (CHIPS Scale)
All (N = 725) High (N = 103) Low (N = 137)
M SD M SD M SD
IM Stimulation 48.92 19.05 61.52 17.05 41.92 17.44
IM Knowledge 52.36 23.37 65.52 22.75 44.65 24.43
IM Accomplishment 48.38 15.48 55.24 15.68 44.03 15.82
Identified Regulation 58.78 14.66 63.38 13.85 53.39 15.92
Introjected Regulation 53.08 12.90 56.31 13.68 50.43 13.72
External Regulation 49.84 7.86 53.11 8.35 47.89 7.98
Motivated Behavior 50.11 11.98 55.12 13.16 47.54 11.21
Figure 1. Means of each variable for three groups (CHIPS scale)
Note. IMS = Intrinsic Motivation Stimulation; IMK = Intrinsic Motivation Knowledge; IMA = In-
trinsic Motivation Accomplishment; ID = Identified Regulation; INT = Introjected Regulation;
EX = External Regulation; MB = Motivated Behavior.
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naire in the first semester of their first year. Among the intrinsic motivational variables, knowledge was com-
paratively higher, thus implying that students tend to feel pleasure and enjoyment when acquiring knowledge
concerning the English language, while they do not experience much fun or accomplishment in learning Eng-
lish.
Next, a MANOVA was conducted to determine the effect of L2 proficiency (high or low) on the seven af-
fective variables. The test for homogeneity of dispersion matrices was F (28, 168112.93) = 1.70, p= .012. Ac-
cording to Hirai (2012), the Box’s M test is likely to be significant because it is subjective to multivariate nor-
mality, so, unless the null hypothesis is rejected at the 0.1% level, we can assume that the variances and covari-
ance among the dependent variables are the same for all levels of a given factor. The Wilks’s Λ was significant,
F (7, 232) = 11.31, p < .01, η2 = .25. An ANOVA for each dependent variable was conducted as a follow-up
test to the MANOVA. Using the Bonferroni method, each ANOVA was tested at the .007 level (.05/7). The re-
sults showed that the ANOVA values for all the variables were significant: IM stimulation, F (1, 238) = 75.75, p
< .007 η2 = .24; IM (Intrinsic Motivation) knowledge, F (1, 238) = 45.52, p < .007 η2 = .16; IM accomplish-
ment, F (1, 238) = 29.76, p < .007 η2 = .11; identified regulation, F (1, 238) = 25.88, p < .007 η2 = .10; intro-
jected regulation, F (1, 238) = 10.82, p < .007 η2 = .04; external regulation, F (1, 238) = 24.10, p < .007 η2 =
.09; and motivated behavior, F (1, 238) = 23.14, p < .007 η2 = .09. Therefore, the high proficiency students had
significantly greater motivation than the low proficiency students. This finding is in accordance with other stud-
ies that reported the positive relationship between L2 motivation and L2 proficiency (Wang, 2008).
There were some notable differences between the high and low proficiency groups. First, all three types of
extrinsic motivation were greater than all types of intrinsic motivation in the low proficiency group, indicating
that they were more extrinsically than intrinsically motivated. On the other hand, for the high proficiency group,
IM knowledge was greater than identified regulation, and they also had high IM stimulation. Thus, unlike the
low proficiency students, the high proficiency students possessed greater intrinsic motivation. However, IM ac-
complishment was low, probably because engineering majors have a tendency to think that they are not good at
language studies, so it might be difficult for even the high proficiency students to have a feeling of accomplish-
ment.
Second, there were large gaps between the high and low proficiency groups in their IM stimulation and IM
knowledge variables. This seems to indicate that the high proficiency students tend to enjoy learning English,
but the low proficiency students do not. Many researchers have maintained the importance of intrinsic motiva-
tion for L2 acquisition (Berwick & Ross, 1989; Noels et al., 1999, 2001), so low intrinsic motivation in the low
proficiency students may be correlated with their very low English proficiency. Some researchers such as Honda
(2005) and Falout et al. (2009) have reported the absence of intrinsic motivation in engineering students, and
this result is in agreement with the low proficiency students in this study. However, the average engineering stu-
dents had comparatively higher IM knowledge, while IM stimulation and IM knowledge were greater in the
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high proficiency students than introjected and external regulations. Therefore, the finding of this study showed
that engineering students’motivational types were different among those with different levels of L2 profi-
ciency.
Research Question 2: Which motivational types lead to the motivated behavior of engineering students?
A multiple regression analysis was conducted to evaluate how well the motivational variables from the self
-determination theory predicted the students’ motivated behavior. The predictors were the three types of intrinsic
motivation and the three types of extrinsic motivation, while the criteria variable was L2 motivated behavior.
The results indicated that, for all the students, IM knowledge was the strongest predictor of motivated behaviors,
accounting for 35% of the variance (Table 3). In other words, their pleasure and enjoyment from acquiring
knowledge concerning the English language are likely to lead to their engagement in language study. The sec-
ond strong predictor was external regulation, indicating that, when they recognize the importance of English for
instrumental ends, they are likely to work hard to study English. Some researchers consider external regulation
to be detrimental for L2 acquisition because it is the least self-determined form of extrinsic motivation (Shaik-
holeslami & Khayyer, 2006; Wang, 2008), while other studies showed its beneficial effect (Noels et al., 1999;
Nishida, 2013). For the engineering students in this study, external regulation seemed to have a beneficial effect
on their L2 study.
Table 3. Results of Multiple Regressions Predicting Motivated Behavior for All Students
B SE B β t p R 2 (adjusted R 2)
Step 1 .35 (.35)
IMK .30 .02 .59 19.57 .000
Step 2 .40 (.40)
IMK .22 .02 .44 12.51 .000
EX .42 .05 .28 7.95 .000
Step 3 .42 (.41)
IMK .14 .03 .27 5.34 .000
EX .37 .05 .24 6.85 .000
IMA .18 .04 .23 4.59 .000
Step 4 .43 (.42)
IMK .08 .03 .16 2.69 .007
EX .36 .05 .24 6.73 .000
IMA .15 .04 .19 3.73 .000
IMS .11 .03 .17 3.37 .001
Note. N = 725. IMK = Intrinsic Motivation Knowledge; EX = External Regulation; IMA = Intrinsic Motivation Ac-
complishment; IMS = Intrinsic Motivation Stimulation.
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The other two predictors for motivated behavior were IM stimulation and IM accomplishment. Thus, all
three types of the intrinsic motivation were included in the predictors of the L2 motivated behavior. Engineering
students are considered to be extrinsically motivated (Falout et al., 2009; Johnson & Johnson, 2010). The re-
sults of this study also revealed that their extrinsic motivational types, identified and introjected regulations,
were greater than intrinsic motivation variables. However, results from the regression analysis showed that the
intrinsic motivational variables are more likely to lead the engineering students to study English. This finding
concurs with Honda (2005), who reported that, among the variables from the self-determination theory, IM ac-
complishment and IM knowledge were the predictors of motivational intensity for English majors, and IM ac-
complishment was the predictor for non-English majors. Therefore, intrinsic motivation appears to be very im-
portant for students to actually engage in L2 study.
Next, multiple regressions were conducted for the high and low proficiency groups (Tables 4 and 5). For
the high proficiency group, the strongest predictor was external regulation, which showed very high predictive
power because it accounted for 56% of the variance. This is probably because the high proficiency students are
able to use English as a tool, so, once they realize the importance of learning the language for instrumental pur-
poses, they are likely to work harder to study English. Another predictor was IM knowledge, in which the high
proficiency students had the highest mean of all the motivational variables. The high proficiency students tended
to enjoy learning English because they can acquire knowledge, and this is related to their motivated behavior for
language study.
Table 4. Results of Multiple Regressions Predicting Motivated Behavior for High Proficiency Group
B SE B β t p R 2 (adjusted R 2)
Step 1 .57 (.56)
EX 1.19 .10 .75 11.51 .000
Step 2 .63 (.63)
EX .88 .12 .56 7.34 .000
IMK .19 .04 .32 4.21 .000
Note. N = 103. EX = External Regulation; IMK = Intrinsic Motivation Knowledge.
Table 5. Results of Multiple Regressions Predicting Motivated Behavior for Low Proficiency Group
B SE B β t p R 2 (adjusted R 2)
Step 1 .30 (.29)
IMS .35 .05 .55 7.57 .000
Step 2 .35 (.34)
IMS .28 .05 .44 5.59 .000
EX .35 .11 .25 3.23 .002
Note. N = 137. IMS = Intrinsic Motivation Stimulation ; EX = External Regulation.
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With regard to the low proficiency group, IM stimulation was the strongest predictor of L2 motivated be-
havior, accounting for 29% of the variable. IM stimulation of the low proficiency students had the lowest mean
among all the motivational variables; as such, the low proficiency students were not likely to feel enjoyment and
fun from learning English. However, if they feel enjoyment and fun, they are more likely to study English. In-
trinsic motivation is often considered to be associated with L2 communication. For example, Busse and Walter
(2013) reported the decrease of intrinsic motivation among first-year university students due to the lack of L2
oral communication in their L2 classes, and Pae (2008) related the superiority of intrinsic motivation in the Ko-
rean EFL setting to their communicative language teaching-based English curriculum that increased the pleasure
of learning English. Thus, communication-based teaching, which enhances the enjoyment of speaking English,
may help the low proficiency students have increased intrinsic motivation.
Next, the low proficiency students’ motivated behavior was also predicted by external regulation. This
means that the prospects of using English for future professional and personal endeavors (e.g., job-seeking, fu-
ture career, or traveling abroad) increases the likelihood of the low proficiency students studying English. How-
ever, the engineering students in this study tend to have low external regulation regardless of their L2 profi-
ciency. Johnson (2013) revealed that the engineering students in his interview study could not see any connec-
tion between English and their future careers; in fact, some even considered that they would not need English at
all. On the other hand, those with a high level of motivation were aware of the importance of English for enter-
ing engineering firms and carrying out future jobs. Likewise, many engineering students in this study do not ap-
pear to have a clear idea of using English as a tool in the future.
Therefore, the findings of this study suggest two implications. First, the average engineering students in
this study had greater identified and introjected regulations than the three types of intrinsic motivation, and ex-
ternal regulation was greater than two intrinsic motivation variables. Accordingly, as in previous studies, engi-
neering students generally tend to be more extrinsically than intrinsically motivated, and this trend is even more
apparent in the low proficiency students. However, the high proficiency students were more intrinsically than
extrinsically motivated, similar to English major students in other studies (Honda, 2005; Kimura et al., 2001).
Because this study found that L2 motivational types of engineering students differ among those with different
levels of L2 proficiency, it may not be a good idea to consider engineering students as composed of one group.
Thus, it would be better to consider their L2 proficiency when we compare L2 motivation of university students
with different majors.
Second, L2 motivated behavior of the engineering students was predicted by intrinsic motivation and exter-
nal regulation; thus, English teachers should try to enhance these motivations in their classes. For example, in-
trinsic motivation is often enhanced by L2 communication (Busse & Walter, 2003; Pae, 2008); as a result, the
inclusion of more communicative activities in English classes would help increase the students’ motivation to
study the language. Indeed, Joel (2017) reported that even low proficiency students enjoyed speaking English
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with some native speaker guests in her English classes. In fact, the students were very motivated even before re-
ceiving the guests and were eager to learn English words and expressions that could be used with them. More-
over, their motivation to study English was kept high after the event because the students wanted to speak Eng-
lish better the next time. Joel’s (2017) finding can be related to the low proficiency students in this study be-
cause their motivated behavior was predicted by IM stimulation. If they enjoy speaking English, they are likely
to study English to become better speakers.
Additionally, external regulation was found to be beneficial for the engineering students. However, they
tend to have lower external regulation compared with other motivational variables. Like Johnson’s (2013) engi-
neering students, they have not realized the prospect of using English for finding jobs, traveling, or future ca-
reers. Thus, to promote extrinsic motivation, English classes should supply students with materials such as
newspaper and Internet articles that help the students understand how English can be an important and useful
tool in a globalized world, and, more specifically, to show how engineers can use English in their professional
lives.
Conclusion
This study investigated 725 engineering students’ L2 motivation based on the self-determination theory and
its relationship with the students’ motivated behavior in English study. It was found that they had comparatively
greater identified regulation, introjected regulation, and intrinsic motivation knowledge than other variables.
Moreover, the motivated behavior of these students was found to be predicted by three types of intrinsic motiva-
tion and external regulation. This study also investigated the L2 motivational types among engineering students
with different levels of L2 proficiency and found that the high and low proficiency students possessed different
motivational types. The high proficiency students were more intrinsically motivated, whereas the low profi-
ciency students were exclusively extrinsically motivated.
Two improvements can be suggested for future study. First, this study examined the engineering students in
one university. Thus, we cannot generalize the findings for engineering students in different contexts. Addition-
ally, the English proficiency of the participants was not high: their TOEIC mean scores were around 300. There-
fore, the results may not be applicable to students with much higher or lower proficiency levels. Second, this
study analyzed only questionnaire data; subsequently, in future studies, interview data should be collected to
provide a more comprehensive insight into engineering students’ L2 motivation. Moreover, the students an-
swered the questionnaire at the end of the spring semester in their first year. This timing might have caused the
low level of external regulation because many first-year students in their first semester might not have thought
about their future careers yet. Thus, it would be interesting to see how their motivation changes over a time
frame by conducting a longitudinal study.
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Appendix A. The Questionnaire Items in English Translation
Questionnaire Items
IMS 1 English is my favorite class.
IMS 2 I enjoy learning English.
IMS 3 I have a good feeling when hearing and speaking English.
IMK 1 I enjoy studying English because I can increase my knowledge about English speaking countries.
IMK 2 I study English for the pleasure I experience when I learn what I did not know.
IMK 3 I enjoy learning English expressions.
IMA 1 I study English for the pleasure I experience when I surpass myself in my English studies.
IMA 2 I study English for the satisfaction I feel when I am in the process of completing exercises in English.
IMA 3 I study English for the feeling of accomplishment that I have become better at English.
ID 1 English is one of the important subjects.
ID 2 English is a must for me to succeed in the future.
ID 3 English is necessary in today’s internationalized world.
INT 1 I feel ashamed when I can’t speak English well.
INT 2 I would feel guilty if I didn’t study English.
INT 3 I think I would feel embarrassed if I could not speak English in the future.
EX 1 I study English because I think it will be useful in getting a good job.
EX 2 I study English to improve my TOEIC scores.
EX 3 I study English to travel abroad.
EX 4 I study English because it is a useful tool in a globalized society.
MB 1 Compared to other students, I think I study English relatively hard.
MB 2 During my English classes, I am absorbed in what is taught and concentrate on my studies.
MB 3 I spend a lot of time studying English.
MB 4 I study English on my own, beyond my English coursework.
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Appendix B Rasch Item Statistics for Each Motivation Variable
Table B 1. Rasch Item Statistics for the Intrinsic Motivation Stimulation Items
Item Measure SE Infit MNSQ Outfit MNSQ Pt-measure correlation
IMS 1 51.3 .4 .88 .85 .94
IMS 3 51.0 .4 1.32 1.29 .90
IMS 2 47.7 .4 .77 .75 .94
Note. N = 725. Rasch item reliability = .92. Rasch person reliability = .85.
Table B 2. Rasch Item Statistics for the Intrinsic Motivation Knowledge Items
Item Measure SE Infit MNSQ Outfit MNSQ Pt-measure correlation
IMK 3 52.9 .4 1.09 1.06 .93
IMK 1 49.6 .4 1.14 1.08 .93
IMK 2 47.6 .4 .71 .68 .95
Note. N = 725. Rasch item reliability = .97. Rasch person reliability = .91.
Table B 3. Rasch Item Statistics for the Intrinsic Motivation Accomplishment Items
Item Measure SE Infit MNSQ Outfit MNSQ Pt-measure correlation
IMA 3 51.0 .3 1.16 1.14 .88
IMA 2 50.8 .3 .87 .87 .91
IMA 1 48.2 .3 .92 .91 .91
Note. N = 725. Rasch item reliability = .95. Rasch person reliability = .87.
Table B 4. Rasch Item Statistics for the Identified Regulation Items
Item Measure SE Infit MNSQ Outfit MNSQ Pt-measure correlation
ID 2 54.2 .4 1.08 1.08 .89
ID 3 48.1 .4 .81 .81 .90
ID 1 47.6 .4 1.08 1.08 .87
Note. N = 725. Rasch item reliability = .98. Rasch person reliability = .77.
Table B 5. Rasch Item Statistics for the Introjected Regulation Items
Item Measure SE Infit MNSQ Outfit MNSQ Pt-measure correlation
INT 2 51.4 .3 1.06 1.05 .87
INT 3 50.8 .3 .93 .93 .89
INT 1 47.8 .3 .97 .96 .88
Note. N = 725. Rasch item reliability = .87. Rasch person reliability = .95.
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Table B 6. Rasch Item Statistics for the External Regulation Items
Item Measure SE Infit MNSQ Outfit MNSQ Pt-measure correlation
EXT 3 52.2 .2 .82 .80 .80
EXT 4 51.6 .2 .99 .98 .77
EXT 2 49.7 .2 1.02 1.03 .74
EXT 1 46.5 .2 1.14 1.12 .70
Note. N = 725. Rasch item reliability = .99. Rasch person reliability = .75.
Table B 7. Rasch Item Statistics for the Motivated Behavior Items
Item Measure SE Infit MNSQ Outfit MNSQ Pt-measure correlation
MB 1 52.8 .3 .90 .90 .85
MB 4 52.2 .3 1.10 1.09 .84
MB 3 51.2 .3 .74 .74 .84
MB 2 43.8 .3 1.21 1.23 .82














Many previous studies have revealed that Japanese English majors tend to be intrinsically motivated, whereas Japanese non-
English majors tend to be extrinsically motivated. Thus, this study investigated L2 motivation of 725 engineering students at
Toyo University as well as its relationship with the students’ motivated behavior in the study of English. Questionnaire data
based on the self-determination theory (Deci & Ryan, 1985) were collected and analyzed using both a MANOVA and regres-
sion analysis. The results showed that, as expected, Toyo University engineering students tended to be more extrinsically than
intrinsically motivated, their motivated behavior being predicted by three types of intrinsic motivation and external regulation.
Key words : Self-Determination Theory, Intrinsic Motivation, Extrinsic Motivation, Motivated Behavior, Engineering Majors
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